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
used to study it. These are cross-sectional studies and longitudinal studies. Longitudinal 
researches are very important because they allow us to identify cause and effect 
ϔǤǡ
ǡǤ
motor development with a focus on the application of 
different statistical methods in these studies. Partial research and the use of a statistical 
ϔϔϔ
and factors of motor development in children of typical development and in children with 
developmental disabilities. The choice of research design, along with the selection of 
ǡ
importance, because this will produce valid results.









that we are studying. Studying the areas of ǡϐ
ǦǤ
the developmental differences between different age groups, and these studies ignore 
the developmental changes that have occurred in individuals. Most researchers believe 
that these studies cannot be considered as truly development studies, but changes that 
occur over time in all aspects of development can only be evaluated by longitudinal 
ȋǡͳͻ͹͹ǢǡͳͻͺͲǡǡͳͻͻ͵ȌǤ
study of ǡϐ
  Ǥ  ϐ   Ǧ     
  ȋ©ǡ ©ǡ ©ǡ ʹͲͳͺȌǤ    
cause and effect relationships between various factors, longitudinal studies are needed 
ȋǤǡʹͲͳʹǢ
ǡǡƬǡʹͲͳʹȌǤ
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In this paper, the focus will be on longitudinal research.
     ǡ    Ǥ  ϐ
   ϐ    Ǥ   longitudinal 
research not only describes a single method, but encompasses a wide variety of methods. 
ǲǦ
Ǧ
 Ǥ          
ǲȋƬǡͳͻ͹ͻǡ
ǡͳͻͻ͵ǣ͵ͳ͹ȌǤ
         
of functions by the assessment of transitions and changes in performance over 
  Ǥ  
      ǡ  ǡ  ͳͲͲͲ ǡ
       ȋ
ǡ ͳͻͻ͵ȌǤ  
derive its strength from the possibility of analysing developmental data individually. It 
depends on the goal of the study whether the data are described in terms of individual 
Ǥǡ
to a time reference such as chronological age but according to the occurrence of some 




based on some model of information processing or movement control. In the processing 
ǡȋ
Ȍ   ȋ  ȌǤ    
ǦǤ     ϐ    
seem to be particularly relevant for motor performance.
ϐ     
     ȋ Ƭ ǡ ͳͻ͹ͻǡ   ǡ ǡ Ƭ
ǡ ͳͻͻ͵Ȍǡ           
  Ǥ          
  ϐ      human 
Ǥϐȋ	ƬǡͳͻͺͶȌ

  Ǥ ǡ         
main reasons for the dearth of longitudinal studies on motor development. In no small 
measure this is due to the nature of prevalent theoretical persuasions in general and 
Ǥǡϐ
required is the formulation of theoretically meaningful questions and not, one hopes, 
Ǥ
ȋǤǡͳͻͻ͵ȌǤ
   ǡ     ϐ     
longitudinal studies on  Ǥ     
purpose are to chart and to understand the changes with age of particular normal 
ǤǦǤ
   Ǧ        
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      ϐ Ǧ   
ǤǦȋǡͳͻͻ͵ȌǤ
Ǧ        
characteristic of certain sensorimotor functions, with a view to explaining the dynamics 
of development. Somewhat paradoxically, more emphasis is given to the function studied 
than to the individuals who display that function. Because intraindividual comparisons 
of particular sensorimotor performances are made over time, and because an attempt 
is made to attribute changes in performance to developmental properties of the brain, 

Ǥ
can be guessed, for example in the case of diseases of the brain or of the motor apparatus 
ǡǤ




of  Ǥ       ǣ ȋͳȌ
ϐ  Ǧ ǡ ȋʹȌ ϐ  
     ȋ͵Ȍ ϐ   
classes of   Ǥ      
change, the analysis of causes of interindividual differences in intraindividual change 
and the prediction of individual differences in one domain from individual differences 
in another domain are goals that represent the explanation of the development. Studies 
illustrating these categories include, for example, longitudinal projects investigating 
     ȋȌ   ȋȌǤ
studies are obviously longitudinal in perspective, because the same individuals are 
tested multiple times, but they do not necessarily include aspects of intraindividual 
    ȋƬǡ ͳͻ͹ͻǡ   ǡ
ͳͻͻ͵ȌǤ
            
developmental characteristics, that two basic types of longitudinal testing can be used 
ȋƬǡͳͻͺ͵ȌǤ
          ȋͳͻͺͲǡ
ǡǡƬǡͳͻͺͲȌǲǳǤ
           Ǥ 
examples derived from a longitudinal research of motor development include growth 
curves that relate to the development of speed or physical strength and show continuity 
      Ǥ    
   Ǥϐǡ 
         
ȋǡͳͻ͹͹ǡ
ǡʹͲͳͷȌǤ
individuals have remained over time. It should be borne in mind that the issue of stability 
versus instability of individual differences over time is conceptually independent of 
          ǣ
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for example, it is theoretically possible to follow a monotonous, linear increase in the 
average dependent variable over time with a high degree of instability of individual 
Ǥϐǡ
      Ǧ      
that individual differences in performance may not be preserved at this time interval. 





  ͳͻͺͲǡ     ϐ
public the existence of myths accompanying longitudinal research. Misunderstanding 
        Ǧ   Ǥ
ǡǡ
      Ǧ Ǥ   
ǡ
were obtained by using analyses of variance as well as by applying analyses of variance 
Ǥǡǡ
assessing individual changes, because many researchers thought these results were 
undesirable and unfair. Methodological papers written in defense of intraindividual 
differences also ȋǡͳͻͺͺȌǤϐ
assessment and a real change in the individual.
Most recent advances in the statistical theories of hierarchical linear modeling 
ȋȌ
ǤƬȋͳͻͺ͹ǡǡͳͻͻ͵Ȍ
enables the estimation of growth structure, the testing of the reliability of instruments 
for measuring initial status and changes over time, investigating correlates of initial 
status and changes occurring, and testing hypotheses about effects theoretically of 
Ǥǡǡ
of two phases. In phase 1, the observed developmental changes of each individual were 
conceived as a function of a single curve or growth trajectory plus random errors. In 
phase 2, the assumption is that the individual parameters that determine an individual 
ǯ
  ȋǤǤ    ȌǤ   ǡ  
important to note that both individual outcomes and growth parameters are normally 
Ǥ   ǡ     
Ǥ
requires that the result data collected at each time point be measured on a common 
ϐ
scale. Item response theory is used to calculate the logit function which models the logs 
of ratios of multinomial probabilities.
ϐmotor 
ǤǦ
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Ǥ
and to evaluate the statistical and psychometric properties of growth curve collections. 
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
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not reliable, the model will rely more on information from mean growth curves that are 
ȋǡͳͻͻ͵ȌǤ

issue of stability and predictability over time. For many years, regression statistical 
models have been used to describe and explain the longitudinal stability or lability 
     Ǥ     
ϐǤ
is to predict individual differences in the observed criterion variables from different 
predictors, which may consist of identical measures estimated in the earlier period 
   Ǥ  
approach is that the basic statistical model assumes the independence of the predictor 
Ǥ          Ǥ
  ǡ    Ǥ 

the predictor variables, as they are all treated as having the same explanatory status 
ȋǡͳͻͻ͵ȌǤ
      ǡ  Ǧ 
  ȋȌ ǡ    ǡ   
ϐ        ȋǡ ͳͻͺ͸
ǡͳͻͻ͵ȌǤ
 ͳͻ͹Ͳ ȋ      ÚƬ
ÚȌǤ
of scientists involved in the study of human development and developmental change.
     
       Ǥ   
ϐ
hypothetical constructs that represent the observed variables, the structural equation 
ȋǤǤǡȌ
among the latent variables. For this reason, the factor analytic approach is used to 
ǡ
   Ǥ       Ȁ
structural relationships among the theoretical constructs than in the relationships 
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 ί         
Ǣ
 ί Ǣ
 ί         
between the observed variables and a structural model describing the 
interrelationships between theoretical constructs also allows a separate 
estimation of the measurement errors in the observed errors and the 
ϐ        ǣ  ϐ
errors usually indicate that the causal model is not in fully listed and missing 
Ǣ
 ί It is possible to distinguish between reliability of measured variables and 
Ǣ
 ί Ǧϐ












longitudinal studies of   
researchers typically struggle with a large number of variables estimated at different 
Ǥǡ
   ϐǤ 
ϐ
them into appropriate statistical models. It is not only possible to evaluate causal models, 
ǢǡǤǡϐ
convenience for competing causal models can be directly compared. Several problems 
ȋǤǤǡͳͻͺͺǢǡ
ͳͻͺ͹Ǣ ǡ ͳͻͺͺȌǤ         
ǤȋͳͻͺͺȌǡǦϐ
assumptions, in the absence of valid indicators of theoretical assumptions, in the 
absence of valid indicators of theoretical constructs, or in the absence of a careful set in 
the measurement process, these methods can lead to meaningless conclusions, which 
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that address different aspects of motor development.
Application of statistical methods in longitudinal studies
Ƭ ȋͳͻͺͻȌ      
longitudinal approach that focuses on issues of intraindividual change. It contains an 
ǡǤ
In their view, the adequacy of nomothetic developmental approaches to assessing the 
ǲǳǡ
Ǥ
    Ǥǡ 
emphasis in this study is on individual development. For each child, information about 
the various behavioral categories was obtained at an interval of about half a year. 

Ǥ          









development are usually based on large samples of subjects and variables and usually 
   Ǥ ǡ     
ǤǡǡƬǦȋͳͻͻ͵Ȍǡ
objective concerned the description of motor development, with a particular focus on 
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variable can be introduced into the model as an explanatory factor. SEM approaches 
          motor 
development for patterns traced through different decades of this century. Such 




to the age of nine. In addition, a smaller group of children with typical development 
was available. Comprehensive assessments were made when children were 5 years 
ǡǡǡ
 ϐ  Ǥ      ͻ   
ǡϐǡ
Ǥǡǡϐǡ
       Ǥ   
     ϐ   ȋǤǤǡ  ǡ
ǡǡǡȌ
Ǥ
prediction model inherent in the study design, it is of limited value since it operates 
on the observed variables and cannot consider more than one dependent variable at 
 Ǥ      ǣ ȋȌ   
theoretical constructs and the observed variables representing these constructs could 
ȋȌ
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ϐ
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 
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Ȍ
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ϐmotor development has shown that the two procedures can be 
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